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DATE: January 20, 1994 

TO: S. R. Ke i th,  So la r  Pond Program, Bldg 080, X8541 

FROM: 4- D. R. Swanson, Safety Ana ly s i s  Engineering, Bldg. T8868, X7009 

SUBJECT: 750 PAD ACCELERATED SOLAR POND SLUDGE REMOVAL SAFETY ANALYSIS FOR 
207C POND AND CLARIFIER - DRS-006-94 

PURPQSE 
This  l e t t e r  i s  t o  transmit  the r e s u l t s  o f  the Safety Ana ly s i s  f o r  the 207C 
Pond and C l a r i f i e r  port ion  o f  the Accelerated S ~ l a r  Pond Sludgs Removal 
Project (ASPSRP) and a copy o f  the ca lcu lat ions  that support the safety 
ana ly s i s .  

g1scuss10y 
The Department o f  Energy (DOE) Order 5480.23, ."Nuclear Safety Ana ly s i s  
Reports", requi res,  i n  part ,  that  nuclear f a c r l i t i e s  perform or upgrade t he i r  
Safety Ana l y s i s  Reports (SARs) t o  comply with the DOE Order. The DOE Order 
requi res  that  a B a s i s  f o r  Inter im Operations (610) be prepared f o r  the 
inter im period un t i l  the SAR i s  approved 

There current ly  e x i s t s  a d ra f t  SAR f o r  the 750/904 Pad that assumes that the 
waste form t o  be stored on the 750 Pad w i l l  be pondcrete, produced from the 
so l a r  pond sludge, o r  sa l tc rete  produced from the Bu i ld ing  374 evaporator 
concentrate. On the other hand, the ASPSRP w i l l  remove and s to re  so la r  pond 
sludge and brine/sludge mixtures in  10,000 ga l l on  tanks on the 750 Paa. 

S ince the d ra f t  SAR d i d  not consider the storage o f  sludge o r  brine/sludge 
mixtures, the attached Safety Analys i s  (Attachment 1) evaluates the hazards 
associated with these operations f o r  the 207C Pond and C l a r i f i e r  and 
concludes that  these operations w i l l  be within the safety envelope o f  the 
dra f t  SAR. A draft rev i sed  610 that ref lects  the ASPSRP wits prepared f o r  the 
evaluat ion o f  the 207A/B PonGsludge removal 
rnodificstions, i s  st i l l  appropriate f o r  the 207C and C l a r i f i e r  brine/sludge 
removal and storage task .  
are documented i n  ca lcu la t ion  nu,aber 94-SAE-001 
ca lcu lat ion  i s  attached (Attachment 2) 

This  BIO, with minor 

The ca lcu lat ions  that support the Safety Analys i s  
A copy of the approved 

The BIO w i l l  u l t imately  be submitted to  DOE as part  o f  the rev i sed Safety 
Ana ly s i s  Program Implementation Plan f o r  DOE Order 5480.23 The 610 and 
supporting safety  analys;s wi-11 superseded upon DOE approval o f  the Graft  
SAR The current estimated date f o r  submittal o f  the SAR t o  DOE i s  
Ju ly  1, 1994. 

E t b G  R O C 4  FLATS, INC, ROCK' FLAT; F A N 7  PO e3X 464 GOLDEhr, COLORADO 83402 0466 (302) 966-7030 I 
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RES PONS E 
If you have any questions or comnents, please contact A. C Stalker at 
X84841DP7565. 

ACS:la 

Attachments: 
As Stated (2) 

cc: 
H. S. Berman 
K. L. Bohlander 
D. R. Ferrier 
M. M. McDonald 
V. L. Peterson 
D. 6. Sattemhite 
A. C. Stalker 
D. R. Swanson Filw(2) 
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750 PAD ACCELERATED SOLAR POND SLUDGE REMOVAL 
SAFETY ANALYSIS 

207C Pond and Clarifier Solution 
Removal and Storage 

Prepared by: 

Checked by: 

Approved by: 

Allan C. Stalker 
Safety Analysis Engineering 
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EG&G ;:&cy f l a t s ,  Inc. 

Date: January 19, 1994 



DRS-006-94 
Page 2 of 9 Enclosure 1 

Page 2 of 35 
SRK-02 2-94 

750 PAD ACCELERATED SOLAR POND SLUDGE REMOVAL SAFETY ANALYSIS 
207C Pond and C l a r t f l e r  Solution Removal and Storage 

1.0 INTRODUCT MN 

The accelerated s o l a r  pond sludge removal program wi l l  remove sludge 
from t h e  s o l a r  ponds and store  the sludge on the 750 Pad i n  10000 gallon 
double walled polyethylene tanks 
required f o r  the storage o f  the 207C Pond sludge and solut ion,  and 3 for 
the  c l a r i f i e r  sludge and solution 
Pond t o  reach a t o t a l  volume o f  450000 gallons The pond wi l l  be 
c i r c u l a t e d  t o  dissolve as much s a l t  as possible and suspend the 
insoluble sludge This s a l t j b r i n e  w i t h  suspended sludge wil l  be sucked 
i n t o  a 13 cubic meter (17 y d )  truck, d r i v i n g  the loaded truck t o  the 
storage tank, and pumping the brine/sludge solution i n t o  t h e  tank 
operation will be repeated unt i l  the Dond is emDtv Tho c l a r i f i e r  wi l l  
be s t i r r e d  until the brine s o l u t i o n  and sluage i s  thoroughly mixed and 
then the  mixture wil l  be sucked i n t o  the truck,  driven t o  the storage 
tank,  and pumped i n t o  the tank This operation will  continue unti l  the 
c l a r i f i e r  i s  empty. Twenty-three tanks w i l l  have already been f i l l e d  
w i t h  the sludge from the 207A/B Ponds 

A m i n i m u m  o f  45 tanks wil l  be 

Water w i 7 1  be added t o  the 207C 

This 

2.0 DESCRIPTION OF EQUIPMENT 

The vacuum truck i s  c a l l e d  the "Guzzler" and operates w i t h  a Dresser or 
Hargreaves Posit ive Cisplacement Vacuum Pump rated a t  380 mrn (15") or Hg 
and 5141 CFM a t  f u l l  vacuum The truck has a 13  cubic meter ( 1 7  yd ) 
Cleanbore Body, designed f o r  maximum separation of heavier maJterials 
from the  a i r  stream The payload capacity 1s rated a t  12  2 rn ( 1 6  yd") 
I t  has four removable 16" t o p  mounted centrifugal  separators w i t h  easy 
access  clean-out ports t o  insure maximum separation of material and dust 
from a i r  stream prior  t o  the baghouse stage f i l t r a t i o n  
has 60 a c r y l i c  coated f i l t e r  bags w i t h  an automatic bag pulsing feature 
I t  has a s t a i n l e s s  screen f i t t e d  i n  the vacuum tube make-break 
connection as a f a i l - s a f e  b a r r i e r  t o  any pump damaging material 

The baghouse 

The truck will be driven t o  the s o l a r  pond The truck mounted suction 
hose will be attached t o  a boom mounted extension hose and c o j l e c t i o n  
wand a t  the s o l a r  pond. The truck wil l  be loaded w i t h  12 2 rn o f  
sludge. When the truck i s  full tne hose will  be sucked empty The boom 
extension wil l  be disconnected and a cap w i l l  be i n s t a l l e d  for the t r ip  
t o  t h e  750 Pad The truck wil l  then be driven t o  the 750 Pad 

Each storage tank s e t  wi l l  c o n s i s t  of a closed primary tank 13 '6"  i n  
diameter inside o f  a 14' secondary open top containment tank,  w i t h  a 
maximum capacity of: 11500 gal lo-s  The w o r k i n g  volume i s  3OOOC gallons 
B o t h  tanks are  constructed o f  h , g h  oensity crosslinked polyethy7ene 
The wall thickness is calculated f o r  the appropriate hoop s t r e s s  for 
sludge u p  t o  a s p e c ; f i c  gravi ty  of 1 9 k iEak aetect ion system i s  
provided t o  detect  leaks from the primary t a n k  i n t o  the  secondary 
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containment tank Twenty o f  these tank s e t s  wil l  be i n  Tent 3 ,  22 tanks 
i n  Tent 4 ,  and 29 tanks i n  Tent 6 
sides o f  the tent w i t h  s u f f i c i e n t  a i s l e  space between the tanks t o  drive 
the t r a n s f e r  truck 

The tanks wil l  be located on both 

The vacuum truck will  be backed i n t o  the tent  t o  the tank t o  be f i l l e d  
A sludge pump, rated a t  200 gpm maximum, will  be connected t o  the 
polyethylene t a n k  wirh a three inch l i n e  I t  wil l  take from 16 t o  30 
minutes t o  empty the truck i n t o  a tank Each tank wil l  be f i l l e d  w i t h  
approximately 10000 gallons o f  sludge or brine solution 
then be driven back t o  the s o l a r  pond for the next load 

The truck will  

3.0 ACCIDENTS 

3.1 DRAFT SAFETY ANALYSIS REPORT FOR THE 750 AND 904 PADS 

A Draft Safety Analysis Report ( S A R )  f o r  the 750 and 904 Pads 
Temporary Pondcrete and Sal t c r e t e  Storage Faci 1 1  t i e s  was written 
w i t h  the expected waste form as pondcrete or s a l t c r e t e  i n  h a l f  
t r iple-wal l  body package ( t r i w a l l  b o x ) ,  h a l f  flush-panel plywood 
box ( h a l f  box), full flush-panel plywood box ( ful l  box),  and 
corrugated metal waste container (metal c r a t e )  The Hazard 
Class i f icat ion for the f a c i l i t y  was calculated based on a small 
airplane crash i n t o  the  f a c i l i t y  w i t h  the resul tant  r e l e a s e  due t o  
impact, fire, and entrainment r e l e a s e  o f  hazardous chemicals and 
radionuclides The f a c i l i t y  was designated as Fategory 3 The 
t o t a l  quantity of material involved was 1 71x10 kilograms, w i t h  a 
t o t a l  80 kg o f  pondcrete released i n t o  the atmosphere The 
chemical composition of the pondcrete was based on the 95th 
percent i le  o f  19 samples analyzed for a var iety  o f  hazardous 
constituents f o r  pondcrete produced from the 207A Pond 

Three bounding accidents were evaluated i n  the 750j904 Pads SAR 
f o r  assessing the consequences o f  these accidents 

1 )  A s p i l l  of 5 12x103 kg o f  pondcrete over a f i v e  minute 
period releasing 0 034 kg o f  material t o  the atmosphere, 

2 )  A 30 minute f i r e  involving 2 15x105 kg o f  pendcrete 
releasing 0 9 kg o f  material t o  the atmosphere, and 

3 )  A 2 hour f i r e  involving 1 8 9 ~ 1 0 ~  kg o f  ponccrete releasing 
7 6 kg o f  material t o  the atmosphere 

They were 

Table 1 presents a summary o f  the r e s u l t s  for the radiological  a n d  
chemical hazard analysis  c a l c u l a t i c n s  from the d r a f t  SAR 

3 2 EARLY REMEDIATICK’3F SOLAR PONDS ACCIDENT ANALYSIS 

Ea r l y  remediztion o f  the so;at- ponds h i l l  move tne contents of t n e  
ponds t o  tanks i n s t a l l e d  inside of t e n t s  on the 750 Paa The 
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3.2 .1  

t o t a l  quan t i t y  o f  A/B/C Pond and C l a r i f i e r  s ludge/br ine  water 
mixture  t h a t  w i l l  beeplaced i n  s to rage  on the 750 Pad i s  
approximately 3 . 5 ~ 1 0  kg The s l  udge o r  b r i  ne/sl udge mixtures  
w i l l  occupy a minimum o f  71 o f  the 10000 g a l l o n  s to rage  
con ta ine r s  
The a i r c r a f t  s cena r i o  used i n  thc  bounding SAR ana l y s i s 6was  not 
repeated f o r  the tanks  of s ludge  The est imated 3 5x10 kg o f  
t o t a l  mater ia l  i n  t he  tanks  represent s  approximately 21 percent o f  
t he  total mater ia l  i nventory  (1 e , 1 7x10 kg) assumed t o  be 
i nvo l ved  i n  the a i r c r a f t  c r a s h  and ensuing f i r e  In add i t i o n ,  
u n l i k e  pondcrete, the  water content o f  the  s ludge  and b r i n e  
s o l u t i o n  would a c t  t o  i n h i b i t  f i r e  propagation As a r e s u l t  o f  
the placement o f  t he  tanks  on the 750 Pad, the actual  pondcrete 
capac i t y  i s  d imin i shed  from t ha t  assumed i n  the SAR a n a l y s i s ,  
making the  SAR a n a l y s i s  more con se rva t i ve  Therefore,  the  p lane  
c r a s h  i n t o  the pondcrete i s  judged t o  bound a c ra sh  i n t o  the  
t ank s  

Two acc iden t s  a re  evaluated i n  d e t a i l  f o r  each o f  th ree  
br ine/sludge s o l u t i o n  types tha t  may be t r an spo r ted  t o  determine 
if the  consequences a re  w i t h i n  those  determined f o r  the bounding 
acc iden t s  presented i n  the Dra f t  SAR They a re  

1) The s p i l l  o f  the e n t i r e  contents o f  one 10000 g a l l o n  
con ta ine r  i n s i d e  o f  the  ten t  s t r u c t u r e  T h i s  would i n vo l v e  
up t o  5 9x10' kg o f  pond s ludge  r e l e a s i n g  0 11 kg t o  the  
atmosphere and 

2 )  The s p i l l  o f  the e n t i r e  contents o f  the  vacuum t ruck  onto 
the  ground ou t s i de  o f  the ten t  s t r u c t u r e  
i n vo l v e  up t o  2x104 kg o f  pond s ludge r e l e a s i n g  up t o  0 04 
kg  t o  the atmosphere 

T h i s  would 

The th ree  s o l u t i o n s  types ,  f o r  which c a l c u l a t i o n s  a re  made, a re  
pure  l i q u i d  s o l u t i o n  from the 207C Pond, concentrated b r i n e  with 
5% suspended s o l i d s  from the  207C Pond, and the br ine/s ludge  
mixture  from the c l a r i f i e r  

The r e s u l t s  o f  the hazard a n a l y s i s  c a l c u l a t i o n s  are g i v en  i n  Table 
1 f o r  comparison w i th  the D r a f t  SAR c a l c u l a t i o n s  

WASTE CHARACTERIZATION 

Waste c ha r a c t e r i z a t i o n  f o r  the Accelerated Sludge Removal Program 
i s  based on severa l  r epo r t s  a s  fo l lows  

1) Pond S ludge  Waste Cha rac te r i za t i on  Report and C l a r i f i e r  
S ludge  Waste Cha rac te r i za t i on  Report f o r  E G & G  Rocky F1 a t s  
Prepared by H a l l i b u r t o n  NUS Environmental Corporat ion  March 
1992 

2) Weston Report 
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3) Optrons A n a l y s i s  Report for the Accelerated S ludge Removal 
Project,  F i n a l  Report, 23435366 Under MTS 225456RR, Prepared 
by ICF K a i s e r  Eng ineers ,  I n c  J u l y  26, 1993 

The Weston and Hall iburton/NUS chemical cha rac te r i za t i on  data f o r  
the 207C Pond was t reated together and a s i n g l e  conservat ive  
composit ion was ca l cu l a ted  f o r  the b r i n e  s o l u t i o n  concentrat ion 
and a s i n g l e  average composit ion f o r  the s ludae. There were no 
Weston data  f o r  t he  c l a r i f i e r  so the Ha l l  
used 

3.2.2 RELEASE FRACTIONS 

Release f r a c t i o n s  f o r  the s p i l l i n g  o f  the 
NUREG/CR-4658, " Ae ro so l s  Generated By Spi 

burion/NUS data were 

mater ia l  were taken from 
1s o f  V i s cou s  S o l u t i o n s  

and S l u r r i e s " ,  Prepared by M Y B a l l  i n ge r  and W H Hodgson, 
December 1986 A l e a s t  squares fit o f  the r e l e a s e  f r a c t i o n  as a 
f unc t i on  o f  v i s c o s i t y  was performed and the data i n te rpo l a ted  a t  
19 cent ipo i se,  the estimated v i s c o s i t y  f o r  207C Pond s o l u t i o n ,  and 
extrapolated t o  50 and 400 cen t i po i se ,  the estimated v i s c o s i t i e s  
o f  the s ludge/brine s o l u t i o n  f o r  the 207C Pond and C l a r i f i e r  
r e s pec t i v e l y .  The va lue used i s  the ca l cu l a ted  va lue  p l u s  two 
standard dev i a t i on s ,  t o  account f o r  the unce r ta i n t y  i n  the 
ca l cu l a ted  fit funct ion,  ca l cu l a ted  a t  the appropr iate  v i s c o s i t y  

3.2.3 ATHOSPHERIC DISPERSION 

smal 

A co 
most 
wind 
s i t e  

Local worker exposure assumes that  the re leased m a t e r i a l  i s  
un i formly  contained in  1000 cubic meters o f  atmosphere f o r  the 
c l a r i f i e r  br ine/s ludge mixture 
f r ee  a i r  space i n  Tent 3 o r  4 
immediate worker d i l u t i o n  volume f o r  the s p i l l  o f  4 2 yd3 (850 
ga l l o n s )  o f  pondcrete, a much smal ler  volume o f  mater ia l  
207C Pond mater ia l ,  the b r i n e  s o l u t i o n  w i l l  be much less  v i s cou s  
and w i l l  spread through out the en t i r e  teF t ,  therefore  the 

Th i s  i s  about one-third,of the 
The d r a f t  SAR used 206 m f o r  the 

For the 

e s t  t en t  f r ee  space volume o f  3360 m w i l l  be used 

l oca ted  worker i s  assumed t o  be 100 meters downwind under the 
conservat ive  meteorology cond i t i on s ,  F S t a b i l i t y  C l a s s  with a 
speed of 1 meter/second. The maximum exposed i nd i v i dua l  of f -  
i s  assumed t o  be 1900 meters with the same meteorology. 

I n  comparison, the d r a f t  SAR used 100-200 meter range f o r  the on- 
s i t e  worker and 2000-2100 meter range f o r  t he  o f f - s i t e  pub l i c  dose 
c a l c u l a t i o n s  u s i n g  the MACCS computer code F o r  the three 
accident cond i t i on s  analyzed the draft  SAR used D s t a b i l i t y  c l a s s  
and 4 meters/second wind speed, which i s  l e s s  conservat ive  
However, the d r a f t  SAR used F s t a b i l i t y  c l a s s  and one meter/second 
wind speed f o r  t he  Hazard C1 a s s  i f i cat  i on Cal cul  at1  ons 
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3.2 .4  EXPOSURE CALCULATIONS 

The aerosolized released fraction of material is assumed to occur 
instantaneously and persist for 15 minutes, allowing a peak 15 
minute average concentrat i on to be cal cul at eo The concent rat i on 
or  each hazardous chemical is then compared to the threshold limit 
value - time weighted average (TLV-TWA) provided by the American 
Conference of Governmental Industrial Hygienists (ACGIH) The use 
of TLV-TWA is conservative for accident analysis purposes and is 
consistent with the methodology used in the Building 910 hazard 
classification and SAR, which was apprwed by DOE The TLV-TWA 
limits does not create any limitations for the 750 Pad operations 
and provides an additional margin of safety 

A safety fraction is calculated as the sum of the ratios of 
chemical concentration to the TLV-TWA For pub1 ic exposure one- 
tenth of the TLV-TWA was used in the calculation of the safety 
factor lnese va lues  are more conservztive tnan tnose used in the 
draft SAR 
exposed to the hazardous material at the maximum concentration 
during the entire plume passage 

- 
The on-site worker and the public are assumed to be 

Radiological exposure is assumed to occur through inhalation of 
the radioactive material The breathing rate for the exposed 
population from the draft SAR was used 
were taken for specific radionuclides from the Federal Guidance 
Report No 11, Limiting Values of Radionuclide Intake and Air 
Concentration and Dose Conversion Factors for Inhalation 
Submersion and Ingestion Gross a l p h a  was assumed to be composed 
of plutonium-239 and gross beta plutonium-241 Exposure was 
calculated as the committed effective dose equivalent (CEDE) 

Dose conversion factors 

The results of these exposure calculations are shown in Table 1, 
Table 2, and Table 3 for the three scenarios evaluated Table 1 
is for the 207C Pond Brine/Sludge mixture Table 2 is for the 
Clarifier Brine/Sludge mixture, and Table 3 is for the 207C Pond 
Solution only In all cases, the saietj fraction or radiation 
exposure calculated is smaller than the largest value from the 
Hazard classification or analyzed accident in the Draft SAR 
Thus, the storage of the brine/sludge mixtures is within the 
bounding envelope calculated in the Draft SAR 

4 0 CONCLUSIONS 

The storage of brine/sludge mixtures from the 207C pond and clarifier in 
tanks on the 750 cad is within the safety envelope calculated for the 
storage of Pondcrete on the 750/904 Pads as presented in the Draft SAR 
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Less than multiplier = I 1 1 Weston Solar Pond Sludge Data i 1 Page 2 0 o f 3  
I I I I I I 
I 
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+--I Benzene: 7E 12 , 

I 
T e t t  

Trichl-. nethylrne 13 ,  c 
Pyrena; 202 26 1 I I 

AluminumI 2698  1 69 5 I 132 I 1330 I 8 2 4  97 2 I 
13 I I 

1 2 1  I 1 3 8  I 121  I 
I I 7 - 2 

Antimony 1 121 75 I 1 0 1  

trryllium I 9 01 2 0 E5 1 '  I 1 7 6  ' 1 1 7  

Cadmiumi 112 41 I : Z  ! 5 8  , 116 4 5  1 5 6  

Ccpper! 63 545 1 5  5 s  78 5 :  6 2  

Arsenic! 74 92 2 2  ' 2 7  I 2 
I Bariuml 137 33 I I 

BoronasB(OH)4 ' 7 8 6 4  i 5 75E+02  I 8 68E+02 1 101E+OA I 7 51E102  8 53E+OZ 

CalciumI 4008 I 845 1 1010 I 1550 I 1010 1080 ' 
ChromiuniI 51 996 16 I 21 6 365 1 9 2  1 1 7 6  

- -  :- c 

- 0 6' 0 59  
3 2 7  I 4 2 8  

- -  - -  - - "  -- - - I - - I  E' -_- 
Lead 207 Z 0 6 6  ' 0 5 1  

Lithium' 0 941 I 24 3E 9 108 
Magnesium' 24 205 

3 E 7  3 I 3 3  
20059 1 0 17 C 1 7  02: 0 11 I 0 1 1  

Nicke:l 5E 71 I 6 E 8 i  23 I 8 1  8 7  

Siliconi 28 086 506 E 61 6890 607 422  
Silver: 107 87 I 1 7  1 2 4 4  2 2 2  

Manganese I 54 938 2 5  1 

Mercury1 

Potassium1 39 098 22400C f 385000 16900 227030 273003 

Sodium1 22 02 32900 ss200 378000 45600 50900 
r 
I Selenum' 78 96 ___ __  -~ -- 

Analvte I Molecular 1 207C-NW-S: I 207C NE SL '207C S W  SL 1207C-SE SL I 207C CP SL 1 

mgkg I mgkg I I Weipht mghg I mgkg I mpkg 
2-Butanonei 7%  12 I I I 

Bicaroonste I 61 
Phosphorus1 30 07 1600 1300 7&C? 400 7 700  

&~mon ia  I /  - - -- 7 c  3 2 F  5 4 5  3 A C  - 3  
- 



Hazard Calculntion For Remsearion_cf 207C Pond and Clarifier Calc tu0 9- S A E  301 Sheer I ?  0' 2: Sneeys 

Lithium1 4 66E+01 I 466E-01 C 66E+01 1 8 GEE-01 
Magnesium 1 162Es03  I 2625-03 262E-03 477E-02 2 6 7 E - O C  

-. Manganese I 3 80E A 00 ! I 380E-00 ' 380E+Q0 ' 607:-00 ' 
Mercury1 145E-01 I 875E-01 I 5 10E01 I 6 75E01 9 28E01 I 

Nickell 101E+01 ! 3 13E+01 2 0 7 E ~ 0 1  3 135-01 377EAOi  I 509E-00 

1 Potassium1 2 53E+05 I S 29E+04 I i 68E+05 2 53E+05 I 3 06E+05 7 67EdO4 
I Silicon 1 33E-03 ' 133E-03 133E-03 2 5 2 E ~ 0 3  I 301E-0' 

Silver! 253E-00 I 52EE+01 , 2 7 7 E - 0 1  S 28E-01 5 0 3 E t 0 1  1 

Sodium! 8 92E+O4 I 29E-05 I 1 0 9 E ~ C 5  1 2OE+05 I sa:-05 14;:-05 
E COE - 00 0 OOE T 00 c GDE-OC 0 ODE - 0c - -  L 
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, Average I Average I Average Sludge conc Sludge conc Water Conc  ' 
Anal yre I 207C 1 207C I 207c I 207C i 207c I 207C 

1 mg/L 1 mg/L 1 
~~ 

1 moke m g k p  mgAg 1 mgkc 
2-Butanone 1 8 3 0 E 0 2  ' 83OE02 I S 3 0 E 0 2  1 5 1 E 0 1  110E01 

Genzene 1 7OOE03 t 7OOE03 7OOE03 I 1 f7E3: , 
101E02 18+- 0 2  I 

Pyrene 190E01 j 190EOl  190E01  I 3 46E01 I 

Tetrachloroethylene 1 O l E 0 2  i 01E01 
Trich1oroeth)lene 6 OOE 03 6 OOE 03 6 OOE 02 ' 095 01 I 

Alummumi 2 50E+02 ! I 250E+02 I 250E+02 1 4 56Ec02 I I 

Antimonyl 1 25E+01 ' I 125E+01 1 125E+01 1 2 28E+01 I I 

1- Arsenic1 223E-00 2 5 4 E t O l  ' I 38E-01 254E-01 I 2 5 1 E t 0 1  I 4 r l E t 0 0  
Barium I ' 235E+01 235Es01  I 2 3 5 E ~ O l  ! 4 2 e E s 0 1  1 SOEOi 8 

n-...ii....-.i 3 7 ?E - 
~~ 

"rlyIII"II1r e I ,.too ' 3 1 2 E t 0 0  I 3 12f+00 ! S68E+00 I 
Boron as BIOHl4-I 1 97E+03 I 3 e9E103 203E+03 ' 389E+03 i 5:3E+03 I 3 6 0 E i 0 3  , 

I r-A-...-l 190E+01 I 481E+01 I 335Es01  481Es01  ! 610E-01 1 5 60E01 1 

l r a d  7 fiAFn1 

03 I I 109E+03 109E+03 I 1 ,09E+03 I 
01 I 554E+02 I 308E+03 554E+01 ' 560E+02 ~ 394E-00 

6 79E T O O  ' 148E-Ci  1 SEE701 2 69E-0: 
c - I  - c - - -  z c - z  -; - -  - = :-E - f 

1 ---- . --- - .  144E-0' 7 5SE-00 1 4 S E - 0 1  138EtO1 ? OOE 0' J 

E 2 3 E ~ O 3  hitrite 2 36E -03 : 36E - C 3  2 36: t 03 f 33: - 03 
6 50E - 04 

C COE - OC 
I 0 OOE - 00 ~t OOE T 05 

L 30i  d03 e 1 0 E - C l  
I T 7 E  - ou 6 sOE - oc 

Nitrate 4 3SE-05 2 lOErO5 3 225-05 L 34: - 05 
Carbonate 0 OOE - 00 0 OOE - 30 

Bicaroonate I 0 OOE - 00 0 OOE - 00 
Phosphorus! 1 81E-03 ' ' 1 S l E - 0 3  1 E I E - 0 3  

kmmonia 3 5s: - 00 3 ??E-00 Z 0 0 5 - 0 0  
7 20E-rG3 7 20E - C 3  7 23E - 0s I 3  5-04 : 49E -CC  

0 E;E- o-; - -  T o m  of Identified 9 3-5 - 7LE - @5 7 0 5 E - C 5  - -c  - 3 6  7SE - c5 - -- - - 
TOC 

5 -6E - 35 

c 22E - CE 

- - -  - Z C f  - CE ? E  E - ^ =  \\ate 1 3 2 5 - i E  2 $9: - 0 5  - -  - 
Grand Total' 7 O O E - 9 6  E 73E-05 9 56E - c5 1 &'E-06 1 305-06 1 

TDS  (Liquids) 

I - -  

I '.-: -c  I - -  Pu 2 7 0  I 2::-C I --z-Ot 
Total Specific Isotopes 
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I I X/Q is/m3) 
I I I I 5 '5E02 Colocated 2 3€c04 

I 45% TDS s3tn I Worker Safety Co located Safetv Off Sl lC 

KC I mg/m3 ' e x p n L V w ~  I mp/mj exp/TLV -,\'A ' mgIm3 

3232 gal Truck1 Truck spill i Worker I On-site Worker 1 Maximum 

Analyte I t 5% sludge I Exposure I Fraction 1 Worker I Fraction I lndiwdual 

101E09 
I 

2 Butanonel 2OOE 03 3 86E06 I 6 54E 09 I 2 21E 07 , : 74E 1C 
Benzene 7 42E 06 I 1 435-06 448E 10 8 2 0 1  10 2 56E 11 3 76E 12 

j 50: 1 2  1 '8 43E 12 

1 O2E 10 
Aluminum1 2 65E01 I 5 12E04 1 256E 04 I 3 93E 05 I 1 47E 05 I 1 34E07 

Antimony/ 1 3 3 E 0 2  , 2 56E05 1 5 12E 05 1 147E OE 
8 3 O E O i  j S 50E06 L 7 5 E O f  1 435E08 Arsenic; 8 60E 02 , 1 66E 0- 

Barium1 2 75E 02 ' 5 31: 05 106E04 I 30SEOe  6 0 8 E 0 €  1 139EOE 
1 E3EO4 7 67E00 

Boron as B(OW4- I 6 56E + 01 1 2 7 E 0 1  1 27E-01 7 25E 03 7 25E 03 3 ? ? E  05 

2 19E 08 1 O O E O 4  

Chromium1 3 9 5 E 0 1  f 7 62E04 I 152E02 436EO5 E 715 04 2 OOE 07 
2 585 0- 1 48E 05 I L 6 E O C  6 76E OE 

1 19E os-- --___- Tetrachloroe hylenel 1 07E 05 1 C7E OE 6 i lE-11 ' 
Trtch,?roetnylenei 6 S6E O€ I 2 2 i o e  s 5 6 E  1 1  , 7 03E 2 2 61E 2 3 22E 1 2  

000E+00 I 
1 

Pyrenel 201E0.5 I 389E07 OOOE -00  1 3 ??EO€ 

293E06 671EC9 , 

I 
Beryllium1 3 31E 0 3  ' 6 38E 06 3 19E 03 Z 65E 07 

5 OOE 06 Cadmium: 4 53E C: 1 E 74E 05 I 75E 03 
Calcium1 116E+00 I 223E03 I 2 33E 04 ' 1 2SE O s  1 2 S E 0 5  I E 86E07 

- -  - -  - - -  - - -  - - -  - - -  - - -  
Copper' 1 34E 0 2 585 04 - -  - - -  - * . - .  - * -  - *  - - -  
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Hand Calculation Checklist 7-p Yes N o  NIA Comments 

r/ 1 Are analytcal methods appropriate? --- 
2 Are assumptions correct? --L_ 

3 Is calculation complete' --- 
4 Is calculation mZihemZtiCSlly aecu:zte7 --- 

/ 

J 

/ 

J 5 Do calculational parameters comply --- 
wdh design crderia/dimenslons' 

6 Were input data appropriate? 

7 Does the calculation reference or list J - -  
applicable assumptions and major 
equation sources? 

ComDuter Code Chechlist 

4 1 Was an applicable and valid computer --- 
program used?' 

1 2 Are assumptions in input correct? --- 
3 Was the input entered correctly' --- 
4 Do the output results seem reasonable7 --- 

/ 

./ 

Audit ional Comments 
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